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Description 

Background of the Invention 

1. Field of the Invention 5 

[0001] The present invention relates to a band-blade 
cutting tool which Is used for cutting a band blade that 
is a so-called Thomson blade, and also to a band-blade 
working apparatus having a function of cutting such a 10 
band blade into a predetermined shape and like func- 
tions. 

2. Description of the Prior Art 

15 

[0002] As shown in Figs. 12A and 13, a band blade 1 
which is a so-called Thomson blade has an sharp blade 
portion 13 in one edge in the width direction of a strip- 
like ridge portion 12. The band blade 1 is subjected to 
necessary workings and then used in, for example, for- 20 
mation of breaks or a fold in a paper piece, a paper 
sheet, a wood piece, or the like. In addition to working 
of folding the band blade 1 into a predetermined shape, 
workings which may be applied to the band blade 1 in- 
clude: working of punching given portions of the ridge 25 
portion 12 of the band blade 1 into a rectangular shape 
to form bridges 14 in the ridge portion 12 as shown in 
Fig. 12B; and that of cutting away the bridges 14 as 
shown in Fig. 12C. The cutting of the bridges 14 may be 
conducted by, for example, so-called miter cutting in 30 
which, as shown in the XI Va portion in Fig. 12C and in 
Fig. 1 4A, the blade portion 1 3 is obliquely crossly cut so 
that one cut end 13a has the same inclination angle G2 
as the inclination angle 61 (see Fig. 13) of the side face 
of the blade portion 13, or so-called straight cutting in 35 
which, as shown in the XlVb portion in Fig. 12C and in 
Fig. 14B, the blade portion 13 is cut in perpendicular to 
the blade edge so that both cut ends 1 3c have a straight 
end face. As shown in Fig. 15, for example, the band 
blade 1 which has undergone miter cutting is placed so 40 
that the cut end 13a of the blade portion 13 is tightly 
butted against a side face of a blade portion 13' of an- 
other band blade V serving as a counter member. 
[0003] Conventionally, when miter cutting and straight 
cutting are to be executed, different band-blade cutting ^ 
tools each having a cutting blade of a shape correspond- 
ing to miter cutting or straight cutting are used. 
[0004] However, execution of miter cutting and 
straight cutting by using different band-blade cutting 
tools has a drawback in that different mechanisms for so 
respectively driving the band-blade cutting tools must 
be separately prepared. When such a band-blade cut- 
ting tool is incorporated into a band-blade working ap- 
paratus having functions such as that of bending a band 
blade so that the apparatus is further provided with a ss 
cutting function, the number of incorporated band-blade 
cutting tools is increased, thereby producing a problem 
in that the increased number of band-blade cutting tools 



impedes miniaturization of a band-blade working appa- 
ratus. 

[0005] In WO 96/21543 an apparatus and method is 
shown for the automated bending of continuous reels of 
metals strips particularly for the bending of sharpened 
metal strip into steel rule dies. A sequence of steps is 
provided to perform a number of bends in the strip, at 
various positions on the strip, and of various magni- 
tudes, in order to approximate the shape desired. Data 
containing the shape to be produced is introduced into 
a programmable computation and control system, which 
also contains data regarding the physical characteristics 
of the metal strip. 

[0006] In WO 94/27761 , representing the closest prior 
art according to the preamble of claim 1 , a bending de- 
vice and a notch forming device are used such that the 
lengthy edged band plate material which is passed 
through an outlet of a die member of the bending device 
is subjected to notch-forming by the notch-forming de- 
vice, then subjected to bending by the bending device 
and is finally cut off from a portion which is not proc- 
essed. When the edged band plate material is pressed 
against a forming surface of the outlet of the stationary 
die member by a pressing tool to be bent, a pulled-out 
amount of the edged band plate material is measured 
by an encoder. A servomotor is operated a number of 
revolutions which corresponds to a measurement of the 
encoder to rotate feed rollers to feed the edged band 
plate material by a predetermined amount. 

Summary of the Invention 

[0007] The invention has been conducted in view of 
the above-discussed circumstances and problems. It is 
an object of the invention to provide a band-blade cutting 
tool which can conduct both miter cutting and straight 
cutting. 

[0008] It is another object of the invention to provide 
a band-blade working apparatus in which, when a long 
band blade is to be cut so as to produce a band blade 
of a predetermined length and having ends that are mit- 
er-cut, the amount of movement of the long band blade 
that is required for connecting the front and rear ends of 
the band blade to each other can be reduced so that the 
production efficiency can be enhanced. 
[0009] It is a further object of the invention to provide 
a band-blade working apparatus in which, when a band 
blade of a predetermined length is to be produced by 
bending a long band blade or cutting a bent long band 
blade, the production steps can be easily automated. 
[0010] The invention is directed to a band-blade cut- 
ting tool for cutting a band blade. 
[0011] The band-blade cutting tool comprises: a pair 
of edged members which are opened and closed; cut- 
ting blades which are respectively disposed on the pair 
of edged members; miter-cutting portions which are re- 
spectively disposed on the cutting blades to obliquely 
crossly cut a blade portion of a band blade; and straight- 
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cut portions which are respectively disposed on the cut- 
ting blades to straight cut the blade portion in a width 
direction of the band blade. 

[0012] In the band-blade cutting tool, the miter-cutting 
portions which are respectively disposed on the cutting 
blades of the pair of edged members are used in miter 
cutting, and the straight-cut portions are used in straight 
cutting. 

[0013] Preferably, in each of the cutting blades, the 
miter-cutting portion and the straight-cut portion are 
continuously formed in adjacent places of the cutting 
blade. 

[0014] According to this configuration, by adjusting 
the movement amount of the band-blade cutting tool in 
remote and close directions with respect to the band 
blade, it is possible to select whether miter-cut working 
is conducted by the miter-cutting portions or straight-cut 
working is conducted by the straight-cut portions. 
[0015] In order to achieve the object the band-blade 
cutting tool of the invention comprises the features of 
claim 1 . 

[0016] Preferably, the cutting tool driving mechanism 
has a rotating cam, and sliding members which are re- 
spectively disposed on the free end portions of the arm 
portions and correspond to the rotating cam. 
[0017] According to this configuration, the arm por- 
tions which are continuously integrated with the pair of 
edged members, respectively are opened and closed 
by the cutting tool driving mechanism, whereby the pair 
of edged members are opened and closed about the 
support shaft. The cutting tool driving mechanism hav- 
ing the rotating cam has an advantage that the operation 
is surely conducted. 

[0018] The invention is directed also to a band-blade 
working apparatus which conducts bending and cutting 
of a band blade according to claim 3. 
[0019] Preferably, the band-blade working apparatus 
comprises a pair of band-blade cutting tools, the band- 
blade cutting tools are distrtbutedly placed in front and 
rear sides so that cut parts of the blade portion which is 
cut by the miter-cutting portions are oppositely inclined, 
and at least a front one of the front band-blade cutting 
tools is placed in front of the bending mechanism. In this 
case, preferably, the pair of band-blade cutting tools are 
distributed ly placed in front and rear sides of the bending 
mechanism. According to this configuration, the band- 
blade working apparatus can be easily miniaturized. 
[0020] In the band-blade working apparatus of the in- 
vention, a band blade is bent by the bending mecha- 
nism, and then cut by one of the pair of band-blade cut- 
ting tools which are distributedly placed in the front and 
rear sides. According to the configuration in which at 
least the front band-blade cutting tool is placed in front 
of the bending mechanism, even in the case where, after 
a band blade is bent by the bending mechanism, there 
may arise a situation in which the band blade cannot be 
retracted to the rear side of the bending mechanism, the 
band blade can be cut by using the front band-blade cut- 



ting tool and without retracting the band blade to the rear 
side of the bending mechanism. As the bending mech- 
anism, for example, a mechanism having a slit-like 
opening through which the band blade is to be passed, 
s and a movable member which laterally presses the band 
blade passed through the opening to bend the band 
blade may be used. 

[0021] In the band-blade working apparatus of the in- 
vention, a bridge punching mechanism which applies 

10 punching to the ridge portion of the band blade to form 
a bridge in the ridge portion may be placed in rear of the 
band-blade cutting tool which is placed in the rear side. 
[0022] According to this configuration, the band-blade 
working apparatus which can bend and cut a band blade 

is and punch a bridge in the band blade can be easily min- 
iaturized. When a bridge is formed in a band blade by 
the bridge punching mechanism and cutting by the 
band-blade cutting tool is conducted in the place of the 
bridge, there arises an advantage that the band blade 

20 can be easily cut. 

[0023] Preferably, the band-blade working apparatus 
of the invention further comprises a reciprocal driving 
mechanism which extracts and retracts the band blade 
in an anteroposterior direction. 

25 [0024] According to this configuration, the band blade 
can be extracted and retracted in the anteroposterior di- 
rection by controlling the reciprocal driving mechanism. 
[0025] Preferably, the apparatus further comprises an 
elevation driving mechanism which raises and lowers 

30 the pair of front and rear band-blade cutting tools with 
respect to a movement path of the band blade that is 
extracted and retracted by the reciprocal driving mech- 
anism. Preferably, the elevation driving mechanism has 
a function of positioning the miter-cutting portions of the 

35 pair of front and rear band-blade cutting tools with re- 
spect to the movement path of the band blade, and a 
function of positioning the straight-cutting portions of the 
band-blade cutting tools. 

[0026] According to this configuration, it is possible to 
40 easily select whether a band blade is miter-cut by the 
miter-cutting portions or straight-cut by the straight-cut- 
ting portions. 

[0027] In the band-blade working apparatus of the in- 
vention, preferably, a chute which recovers cut pieces 
4* of the band blade is disposed below the band-blade cut- 
ting tool which is placed in the rear side, and the bridge 
punching mechanism. 

[0028] According to this configuration, cut pieces 
which are produced when a band blade is cut by the rear 
so band-blade cutting tool or a bridge is formed in a band 
blade by the bridge punching mechanism are recovered 
by the chute. 

[0029] As described above, according to the inven- 
tion, a band-blade cutting tool which can conduct both 
55 miter cutting and straight cutting can be provided, and 
a band-blade working apparatus having functions such 
as that of cutting and bending a band blade can be pro- 
vided. 
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Brief Description of the Drawings 
[0030] 

Fig. 1 is a front view of an embodiment of the band- s 
blade cutting tool of the invention; 
Fig. 2 is a view looking in the direction of the arrow 
(I of Fig. 1; 

Fig. 3 is an enlarged view of the III portion of Fig. 1 ; 
Fig. 4 is an enlarged view of the IV portion of Fig. 2; 
Fig. 5A is a diagram of miter cutting as seen from 
the front side; 

Fig. 5B is a diagram of miter cutting as seen from a 
lateral side; 

Fig. 6A is a diagram of straight cutting as seen from 
the front side; 

Fig. 6B is a diagram of straight cutting as seen from 
the lateral side; 

Fig. 7 is a front view of a band-blade cutting tool to 
which a cutting tool driving mechanism is coupled; 
Fig. 8 is a side view of the band-blade cutting tool 
to which the cutting tool driving mechanism is cou- 
pled; 

Fig. 9A is a diagram of main portions of the cutting 
tool driving mechanism; 

Fig. 9B is a diagram of main portions of the cutting 
tool driving mechanism; 

Fig. 1 0 is a diagram showing the configuration of a 
band-blade working apparatus; 
Fig. 11 is a cross section plan view of a bending 
mechanism; 

Fig. 12A is a partial side view of a band blade; 
Fig. 12B is a partial side view of the band blade in 
which bridges are formed; 
Fig. 12C is a partial side view of the band blade in 
which the bridges are cut; 
Fig. 1 3 is an enlarged front view of the band blade; 
Fig. 14A is an enlarged view of the XlVa portion of 
Fig. 12C; 

Fig. 14B is an enlarged view of the XlVb portion of 
Fig.12C; 

Fig. 15 is a partial perspective view showing an ex- 
ample of the use state of a band blade; 
Fig. 1 6A is a side view of a band blade in which both 
ends are miter-cut; and 

Fig. 1 6B is a side view of a band blade in which both 
ends are straight-cut. 

Detailed Description of the Preferred Embodiment 

[0031] A band-blade cutting tool 2 shown in Figs. 1 to 
4 has a pair of left and right edged members 3 and 4 
which are opened and closed. Cutting blades 31 and 41 , 
and mounting pieces 32 and 42 are disposed on the 
edged members 3 and 4, respectively. As shown in Figs. 
3 and 4, each of the edged members 3 and 4 is parti- 
tioned into two sections in the longitudinal direction (the 
vertical direction in the figure). The upper section is 



formed as a miter-cutting portion M, and the lower sec- 
tion as a straight-cut portion S. The miter-cutting por- 
tions M are portions which, as shown in Fig. 14A, ob- 
liquely crossly cut a blade portion 1 3 of a band blade 1 , 
thereby separating the band blade 1 . In the embodi- 
ment, a ridge portion 12 can be straight cut in the width 
direction, with starting from an end point P of the oblique 
cut part. The end point P is positioned in an interface 
between the blade portion 13 and the ridge portion 12, 
or positioned with being slightly shifted from the inter- 
face. The straight-cut portions S are portions which 
straight cut the blade portion 13 in the width direction. 
In the embodiment, the straight-cut portions can straight 
cut also the ridge portion 12 in the width direction. 
[0032] As shown in Fig. 3, the miter-cutting portions 
M have tying parts 33 and 43 which are inclined so as 
to elongate along the surface of the sharp blade portion 
13 of the band blade 1 as seen in the front side, and 
linear parts 34 and 44 which are continuous with the ty- 
ing parts. In the left and right edged members 3 and 4, 
the tying parts 33 and 43 and the linear parts 34 and 44 
are symmetrically formed. Similarly, the straight-cut por- 
tions S have tying parts 35 and 45 which are inclined so 
as to elongate along the surface of the sharp blade por- 
tion 1 3 of the band blade 1 as seen in the front side, and 
linear parts 36 and 46 which are continuous with the ty- 
ing parts. In the left and right edged members 3 and 4, 
the tying parts 35 and 45 and the linear parts 36 and 46 
are symmetrically formed. 

[0033] During an operation of cutting the band blade 
1 , the left and right edged members 3 and 4 are closed 
together with sliding over each other. As shown in Figs. 

1 and 3, when the left and right edged members 3 and 
4 are opened, an open space 37 is formed in the miter- 
cutting portions M and the straight-cut portions S, so that 
a part of the band blade 1 to be cut can be placed in the 
open space 37. As shown in Figs. 2 and 4, in the sliding 
faces of the left and right edged members 3 and 4, parts 
corresponding to the tying parts 33 and 43 of the miter- 
cutting portions M are formed as inclined faces 38 and 
48, and the whole faces below the inclined faces 38 and 
48 are formed as fiat faces 39 and 49. 

[0034] The cutting operation by the left and right 
edged members 3 and 4 of the band-blade cutting tool 

2 will be described. 

[0035] Figs. 5A and 5B show the case where miter 
cutting is conducted. In this case, the miter-cutting por- 
tions M of the left and right edged members 3 and 4 are 
opened, and a part of the band blade 1 to be cut (in the 
illustrated example, the left end of a bridge 14) in which 
the bridge 14 is previously formed is placed in the open 
space 37. Thereafter, the left and right edged members 

3 and 4 are closed by using a certain mechanism (an 
example of the mechanism will be specifically described 
later). This causes the left and right edged members 3 
and 4 to be closed together with sliding over each other, 
thereby cutting the part to be cut. As a result, the blade 
portion 13 of the band blade 1 is obliquely crossly cut 
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and the ridge portion 12 is straight cut in the width di- 
rection, with starting from the end point P of the oblique 
cut part, or miter cutting which has been described with 
reference to Fig. 14A is conducted. 
[0036] Figs. 6A and 6B show the case where straight 5 
cutting is conducted. In this case, the straight-cut por- 
tions S of the left and right edged members 3 and 4 are 
opened, and a part of the band blade 1 to be cut (in the 
illustrated example, the left end of a bridge 14) in which 
the bridge 14 is previously formed is placed in the open 
space 37. Thereafter, the left and right edged members 
3 and 4 are closed by using a certain mechanism (an 
example of the mechan ism will be specifically described 
later). This causes the left and right edged members 3 
and 4 to be closed together with sliding over each other, 
thereby cutting the part to be cut. As a result, the blade 
portion 13 and the ridge portion 12 of the band blade 1 
are straight cut in the width direction, or straight cutting 
which has been described with reference to Fig. 14B is 
conducted. 

[0037] Figs. 7 and 8 show a cutting tool driving mech- 
anism 6, and Figs. 9A and 9B show main portions of the 
cutting tool driving mechanism 6. 
[0038] As shown in Figs. 7 and 8, arm portions 51 and 
52 are coupled to the mounting pieces 32 and 42 of the 
pair of left and right edged members 3 and 4, respec- 
tively. Bearing portions 53 and 54 which are respectively 
disposed in middle parts of the left and right arm portions 
51 and 52 are coupled to each other by a support shaft 

55 in a relatively swingable manner. Sliding members 

56 and 57 are opposingly disposed on the upper free 
end portions of the left and right arm portions 51 and 52, 
so as to be separated from each other by a given dis- 
tance, respectively. By contrast, although not directly 
shown, a rotation driving source 61 such as a pulse mo- 
tor (hereinafter, referred to as "motor") is mounted on a 
support frame 58 which supports the support shaft 55. 
A rotating cam 63 is coupled to the rotation shaft of the 
motor 61 via a reduction mechanism 62. As shown in 
Figs. 9A and 9B, in the rotating cam 63, the outer pe- 
ripheral face serving as a cam face has an elliptic shape. 
The sliding members 56 and 57 are placed on both the 
sides of the cam face. The motor 61, the reduction 
mechanism 62, the rotating cam 63, and the sliding 
members 56 and 57 constitute the cutting tool driving 
mechanism 6 which opens and closes the left and right 
edged members 3 and 4 via the left and right arm por- 
tions 51 and 52. When a configuration having a rotating 
cam and sliding members is employed as the cutting tool 
driving mechanism 6, the configuration is not restricted 
to that shown in Figs. 9A and 9B. For example, a con- 
figuration may be employed in which an eccentric cam 
is key-coupled to the rotation shaft of the motor 61 , a 
ring cam (a bearing may be used) which is concentric 
with the eccentric cam is fittingly held on the eccentric ss 
cam so as to be slidably rotatable, and the sliding mem- 
bers 56 and 57 are disposed on both the sides of the 
ring cam. 



[0039] When the minor axis direction of the rotating 
cam 63 coincides with the arrangement direction of the 
left and right sliding members 56 and 57 as shown in 
Fig. 9A, the left and right sliding members 56 and 57 are 
free so that the left and right edged members 3 and 4 of 
the band-blade cutting tool 2 are opened as shown in 
Fig. 7, and hence a band blade can be placed in the 
open space 37. Therefore, the band blade 1 can be 
placed in the miter-cutting portions M which have been 
described with reference to Figs. 5A and 5B, or in the 
straight-cut portions S which have been described with 
reference to Figs. 6A and 6B. When the major axis di- 
rection of the rotating cam 63 is made coincident with 
the arrangement direction of the left and right sliding 
members 56 and 57 as shown in Fig. 9B by controlling 
the rotation of the motor 61, the left and right sliding 
members 56 and 57 are pressed and opened by the ro- 
tating cam 63 as indicated by the arrows in the figure, 
and hence the left and right edged members 3 and 4 
which have been opened are closed together with slid- 
ing over each other. As a result, for example, miter cut- 
ting which has been described with reference to Figs. 
5A and 5B, or straight cutting which has been described 
with reference to Figs. 6A and 6B is conducted on the 
band blade 1 . 

[0040] Fig. 1 0 shows the band-biade working appara- 
tus 7 of the invention. 

[0041 ] The band-blade working apparatus 7 compris- 
es: a bridge punching mechanism 71 ; the band-blade 
cutting tool 2 to which the cutting tool driving mechanism 
6 is coupled; a bending mechanism 72; and a reciprocal 
driving mechanism 73 which extracts and retracts the 
band blade 1 in the anteroposterior direction. These 
components are housed in a case 74. The apparatus 
further comprises a chute 75 which recovers cut pieces 
and which is disposed below the movement path of the 
band blade 1 . The chute 75 is disposed below the band- 
blade cutting tool 2 which is placed in the rear side and 
the bridge punching mechanism 71 . 
[0042] The reciprocal driving mechanism 73 has a 
function of reciprocally moving the band blade 1 by a 
given distance in the forward or rearward direction along 
the movement path. For example, the reciprocal driving 
mechanism 73 may be configured by a pair of rollers 
which are rotated forward and rearward by a predeter- 
mined amount by a motor such as a pulse motor which 
is not shown. In this case, the band blade 1 which is 
pressingly held between the rollers is reciprocally 
moved in the longitudinal direction by a distance corre- 
sponding to the rotation amount of the rollers. 
[0043] The bending mechanism 72 has a function of 
bending the band blade 1 into a given shape. As shown 
in Fig. 11, for example, the bending mechanism 72 is 
configured by a die 77 having a slit-like opening 76, and 
a movable member 78 which laterally presses the band 
blade 1 passed through the opening 76 of the die 77 to 
bend the band blade. In the figure, the arrow indicates 
the movement directions of the movable member 78. 
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[0044] Two band-blade cutting tools 2 to which the 
cutting tool driving mechanism 6 is coupled are ar- 
ranged in tandem. The band-blade cutting tools 2 are 
distributed^ placed in the front and rear sides while their 
front and back sides are oppositely directed, so that the s 
cut parts of the blade portion 13 which are cut by the 
miter-cutting portions M of the tools are oppositely in- 
clined. The front band-blade cutting tool 2 is placed in 
front of the bending mechanism 72, and the rear front 
band-blade cutting tool 2 is placed in rear of the bending 
mechanism 72. The front and rear band-blade cutting 
tools 2 are attached to an elevation driving mechanism 
21 which raises and lowers the tools, so that, when the 
tools are to be used, the tools are lowered with respect 
to the movement path of the band blade 1 to cut the 
bridge 14 of the band blade 1 , and, when the tools are 
not to be used, the tools are retracted to a space above 
the movement path of the band blade 1 . In this case, as 
required, the elevation driving mechanism 21 functions 
so as to selectively place the front and rear band-blade 
cutting tools 2 in a position suitable for conducting miter 
cutting which has been described with reference to Figs. 
5A and 5B, or that suitable for straight cutting which has 
been described with reference to Figs. 6A and 6B. 
[0045] The bridge punching mechanism 71 is placed 
in rear of the band-blade cutting tool 2 which is disposed 
in the rear side. The bridge punching mechanism 71 has 
a function of applying punching to the ridge portion 12 
of the band blade 1 to form the bridge 14 in the ridge 
portion 12. As the bridge punching mechanism 71 , for 
example, a mechanism may be preferably used which 
comprises a female mold that is to be placed on one 
side of the band blade 1 , and a male mold that is to be 
placed on the other side, and in which the male mold is 
pushed so as to conduct the punching step. The bridge 
punching mechanism 71 is attached to an elevation driv- 
ing mechanism 71 A which raises and lowers the bridge 
punching mechanism, so that, when the mechanism is 
to be used, the mechanism is lowered to apply punching 
to the band blade 1 , and, the mechanism is not to be 
used, the mechanism is retracted to an upper space. 
[0046] Each of the elevation driving mechanisms 21 
and 71 A may be configured by a screw shaft which is 
rotated forward and rearward at a fixed position, and a 
nut member which is screwed with the screw shaft. In 
this case, the bridge punching mechanism 71 or the 
band-blade cutting tools 2 are attached to the nut mem- 
ber. In the band-blade working apparatus 7 of Fig. 10, 
all control items such as the feed timing, direction, and 
amount of the band blade 1 , the raising and lowering 
timings and the operation timing of the bridge punching 
mechanism 71 , the raising and lowering timings and the 
operation timing of the band-blade cutting tools 2, and 
the operation timing of the bending mechanism 72 can 
be correctly controlled by a computer. When such a 
computer control is employed, working which is required 
to be applied on the band blade 1 used as a Thomson 
blade is automatically conducted. 
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[0047] In the band-blade working apparatus, the front 
and rear band-blade cutting tools 2 are distributedly 
placed in the front and rear sides while their front and 
back sides are oppositely directed, so that the cut parts 
of the blade portion 13 of the band blade 1 which are 
cut by the miter-cutting portions M of the tools are op- 
positely inclined. By selectively using the front and rear 
band-blade cutting tools 2, therefore, miter cutting is 
conducted, for example, so as to produce the band 
blade 1 in which, as shown in Fig. 1 6A, the front end of 
the blade portion 13 is forward protruded and the rear 
end of the blade portion 1 3 is rearward protruded. Alter- 
natively, the band blade 1 in which, as shown in Fig. 16B, 
both the front and rear ends are straight cut may be pro- 
duced, or a band blade in which one of the front and rear 
ends is miter cut and the other end is straight cut may 
be produced. Since the configuration in which the front 
and rear band-blade cutting tools 2 are distributedly 
placed in front and rear sides of the bending mechanism 
72 is employed, a miniature band-blade working appa- 
ratus can be provided. After a bending work is once con- 
ducted by the bending mechanism 72, the band blade 
1 cannot be retracted to the rear of the bending mech- 
anism 72. However, the band blade 1 which has been 
bent can be cut by using the front band-blade cutting 
tool 2 and without retracting the band blade to the rear 
of the bending mechanism 72. Since the bridge punch- 
ing mechanism 71 is placed in rear of the rear band- 
blade cutting tool 2, the band-blade working apparatus 
can be miniaturized. When the bridge 14 is formed in 
the band blade 1 by the bridge punching mechanism 71 
and cutting by the band-blade cutting tool 2 is conducted 
on the place of the bridge 1 4, there arises an advantage 
that the band blade can be easily cut. 



Claims 

1 . A band-blade cutting tool which is used for cutting 
a band-blade (1), comprising: 

a pair of edged members (3, 4) which are 
opened and closed; cutting blades (31, 41) 
which are respectively disposed on said pair of 
edged members; miter-cutting portions (M) 
which are respectively disposed on said cutting 
blades (31 , 41 ) to obliquely crossly cut a blade 
portion of a band-blade (1 ); and straight-cutting 
portions (S) which are respectively disposed on 
said cutting blades (31, 41) to straight cut the 
blade portion in a width direction of the band- 
blade (1), with each of said cutting blades (31 , 
41), said miter-cutting portion (M) and said 
straight-cutting portion (S) being continuously 
formed in adjacent places of said cutting blade 
(31,41), 

characterized In that 
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arm portions (51 , 52) are continuously inte- 
grated with said pair of edged members (3, 4), re- 
spectively, said arm portions (51 , 52) are swingably 
coupled to each other via a support shaft (55) in 
places where said arm portions are continuously in- 
tegrated with said edged members, and a cutting 
tool driving mechanism (6), which opens and closes 
said pair of edged members (3, 4) about said sup- 
port shaft (55) via said arm portions (51 , 52), is cou- 
pled to a free end portion of each of said arm por- 
tions. 

2. A band-blade cutting tool according to claim 1, 
wherein said cutting tool driving mechanism (6) has 
a rotating cam (63) and sliding members (56, 57) 
which are respectively disposed on said free end 
portions of said ami portions (51 , 52) and corre- 
spond to said rotating cam (63). 

3. A band-blade working apparatus which is used for 
cutting and bending a band-blade (1) comprising: 

a bending mechanism (72) which bends a 
band-blade (1); 

a band-blade cutting tool (2) according to claim 
1. 

4. A band-blade working apparatus according to claim 
3, wherein said apparatus comprises a pair of said 
band-blade cutting tools (2), said band-blade cut- 
ting tools are distributedly placed in front and rear 
sides so that cut parts of the blade portion which is 
cut by said miter-cutting portions (M) are oppositely 
inclined, and at least a front one of said band-blade 
cutting tools (2) is placed in front of said bending 
mechanism (72). 

5. A band-blade working apparatus according to claim 

3, wherein said bending mechanism (72) has a slit- 
like opening (76) through which the band-blade (1) 
is to be passed, and a movable member (78) which 
laterally presses the band-blade (1 ) passed through 
said opening (76) to bend the band-blade. 

6. A band-blade working apparatus according to claim 

4, wherein said pair of band-blade cutting tools (2) 
are distributedly placed in front and rear sides of 
said bending mechanism (72). 

7. A band-blade working apparatus according to claim 
6, wherein a bridge punching mechanism (71), 
which applies punching to the ridge portion of the 
band-blade (1 ) to form a bridge in the ridge portion 
(1 2), is placed in rear of said band-blade cutting tool 
(2) which is placed in the rear side. 

8. A band-blade working apparatus according to claim 
3, wherein said apparatus further comprises a re- 



ciprocal driving mechanism (73) which extracts and 
retracts the band-blade (1 ) in an anteroposterior di- 
rection. 

s 9. A band-blade working apparatus according to claim 

8, wherein said apparatus further comprises an el- 
evation driving mechanism (21) which raises and 
lowers said pair of front and rear band-blade cutting ' 
tools (2) with respect to a movement path of the 

10 band-blade (1) that is extracted and retracted by 
said reciprocal driving mechanism (73). 

10. A band-blade working apparatus according to claim 

9, wherein said elevation driving mechanism (73) 
15 has a function of positioning said miter-cutting por- 
tions (M) of said pair of front and rear band-blade 
cutting tools (2) with respect to the movement path 
of the band-blade (1), and a function of positioning 
said straight-cutting portions (S) of said band-blade 

20 cutting tools (2). 

1 1 . A band-blade working apparatus according to claim 
7, wherein a chute (75) which recovers cut pieces 
of the band-blade (1 ) is disposed below said band- 

25 blade cutting tool (2) which is placed in the rear side, 
and said bridge punching mechanism (71). 



PatentansprQche 

30 

1. Ein Bandmesser-Schneidwerkzeug, das benutzt 
wird zum Schneiden eines Bandmessers (1 ), beste- 
hend aus: 

35 Einem Paar Schneidgliedem, die geoffnet und 

geschlossen werden; Schneidmessern (31, 
41), die entsprechend auf dem Paar Schneid- 
gliedem angeordnet sind; Gehrungsschneid- 
teiie (M), die entsprechend auf den Schneid- 
40 messern (31, 41) angeordnet sind, urn einen 

Messerteil eines Bandmessers (1) schrag zu 
schneiden; und gradgeschnittene Telle (S), die 
entsprechend auf den Schneidmessern (31, 
41 ) angeordnet sind, urn den Messerteil in Brei- 
45 tenrichtung des Bandmessers (1) gerade zu 

schneiden, wobei jedes der Schneidmesser 
(31 , 41), der Gehrungsschneidteil (M) und der 
Gradschneidteil (S) kontinuierlich auf anliegen- 
den Orten des Schneidmessere (31, 41) gebil- 
so detwird, 

dadurch gekennzelchnet, daB 

Armteile (51 , 52) kontinuierlich mit diesem Paar 
Schneidengliedern (3, 4) entsprechend integriert 
55 sind, wobei diese Armteile (51 , 52) schwingbaruber 
eineTragwelle (55) an Stellen zusammengekoppeit 
sind, an denen diese Armteile mit diesen Schnei- 
dengliedern kontinuierlich integriert sind, und ein 
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Schneidwerkzeug-Antriebsmechanismus (6), der 
dieses Paar Schneidenglieder (3, 4) urn die Trag- 
welle (55) uber die Armteite (51 , 52) offnet und 
schlieBt, an ein freies Endteil jedes der Armteile ge- 
koppelt ist. 

2. Ein Bandmesser-Schneidwerkzeug gemaB An- 
spruch 1, in dem der Schneidwerkzeug-Antriebs- 
mechanismus (6) eine drehende Nocke (63) und 
gleitende Qlieder (56, 57) aufweist, die entspre- 
chend auf den freien Endteilen der Armteile (51 , 52) 
angeordnet sind und der drehenden Nocke (63) 
entsprechen. 

3. Ein Bandmesser-Bearbeitungsgerat, das benutzt 
wird zum Schneiden und Biegen eines Bandmes- 
sers (1), enthaltend: 

Einen Biegemechanismus (72), der ein Band- 
messer (1) biegt; 

ein Bandmesser-Schneidwerkzeug (2) gemaB 
Anspruch 1 . 

4. Ein Bandmesser-Bearbeitungsgerat gemaB An- 
spruch 3, in dem das Ger&t ein Paar Bandmesser- 
Schneidwerkzeuge (2) umfaBt, die Bandmesser- 
Schneidwerkzeuge auf Vorder- und Riickseite ver- 
teilt angeordnet sind, so daB die geschnittenen Tei- 
le des Messerteils, der von den Gehrungsschneid- 
teilen (M) geschnitten wird, entgegengesetzt ge- 
schrSgt werden, und mindestens ein vorderes der 
Bandmesser-Schneidwerkzeuge (2) vor dem Bie- 
gemechanismus (72) liegt. 

5. Ein Bandmesser-Bearbeitungsgerat gemaB An- 
spruch 3, in dem der Biegemechanismus (72) eine 
schlitzartige Offnung (76) aufweist, durch die das 
Bandmesser (1) gefuhrt wird, und ein bewegliches 
Glied (78), das Bandmesser (1) seitlich durch die 
Offnung (76) druckt, urn das Bandmesser zu bie- 
gen. 

6. Ein Bandmesser-Bearbeitungsgerat gemaB An- 
spruch 4, in dem das Paar Bandmesser-Schneid- 
werkzeuge (2) verteilt uber die Vorder- und Ruck- 
seite des Biegemechanismus (72) angeordnet ist. 

7. Ein Bandmesser-Bearbeitungsgerat gemaB An- 
spruch 6, in dem ein Bruckenstanzmechanismus 
(71), der das Stanzen auf den Gratteil des Band- 
messers (1) anwendet, urn eine Brucke im Gratteil 
(12) zu bilden, hinter dem Bandmesser-Schneid- 
werkzeug (2) angeordnet ist, das an der Ruckseite 
angebracht ist. 

8. Ein Bandmesser-Bearbeitungsgerat gemaB An- 
spruch 3, in dem das genannte GerSt ferner einen 



Hin- und Her-Antriebsmechanismus (73) umfaBt, 
der das Bandmesser (1) in Vorwarts-Ruckwarts- 
richtung ausfahrt und wieder einzieht. 

5 9. Ein Bandmesser-Bearbeitungsgerat gemaB An- 
spruch 8, in dem das genannte Gerat femer einen 
Hebeantriebsmechanismus (21) aufweist, der das 
Paar vorderer und hinterer Bandmesser-Schneid- 
werkzeuge (2) gegenuber einem Bewegungspfad 
10 des Bandmessers (1) hebt und senkt, das von dem 
Hin- und Her-Antriebsmechanismus (73) herausge- 
zogen und wieder zuruckgezogen wird. 

10. Ein Bandmesser-Bearbeitungsgerat gemaB An- 
15 spruch 9, in dem der Hebeantriebmechanismus 

(73) eine Funktion zum Positionieren der Geh- 
rungsschneidteile (M) des Paares der vorderen und 
hinteren Bandmesser-Schneidwerkzeuge (2) im 
Vergieich zum Bewegungspfad der Bandmesser 
20 (1), und eine Funktion der Positionierung derGrad- 
schneld-Teile (S) der Bandmesser-Schneidwerk- 
zeuge (2) aufweist. 

11. Ein Bandmesser-Bearbeitungsgerat gemaB An- 
25 spruch 7, in dem eine Rutsche (75), die die abge- 

schnittenen Teile des Bandmessers (1) auffangt, 
unter dem Bandmesser-Schneidwerkzeug (2), das 
an der hinteren Seite angeordnet ist, und dem Bruk- 
kenstanzmechanismus (71) angebracht ist. 



Revendications 

1 . Outii de coupe de lame en bande qui est utilise pour 
35 couper une lame en bande (1 ) comprenant : 

une paire d'6l6ments tranchants (3, 4) qui sont 
ouverts etferm§s, des lames de coupe (31 , 41) 
qui sont disposes respectivement sur ladite 
40 paire d'6l6ments tranchants, des parties de 

coupe a onglet (M) qui sont respectivement dis- 
poses sur tesdites lames de coupe (31, 41) 
afin de couper en travers obliquement une par- 
tie de lame d'une lame en bande (1 ), et des par- 
45 ties de coupe droite (S) qui sont disposes res- 

pectivement sur lesdites lames de coupe (31 , 
41 ) pour couper en ligne droite la partie de lame 
dans le sens de la largeur de la lame en bande 
(1), pour chacune desdites lames de coupe (31 , 
50 41 ), ladite partie de coupe & onglet (M) et ladite 

partie de coupe droite (S) 6tant form6es de fa- 
con continue dans des emplacements adja- 
cents de ladite lame de coupe (31 , 41 ), 

55 caracterise en ce que 

des parties de bras (51 , 52) sont int6gr6es de 
facon continue a ladite paire d'6!6ments tranchants 
(3, 4), respectivement, lesdites parties de bras (51 , 
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52) sont articulees Tune avec I'autre avec possibility 
de basculement par I'intermediaire d'un arbre sup- 
port (55) a des emplacements ou lesdites parties 
de bras sont integrees de facon continue auxdits 
elements tranchants, et un mecanisme d'entraTne- 5 
ment d'outil de coupe (6), qui ouvre et ferme ladite 
paire d'elements tranchants (3, 4) autourdudit arbre 
support (55) par I'intermediaire desdites parties de 
bras (51 , 52), est accouple a une partie d'extremite 
libre de chacune desdites parties de bras. 10 

2. Outil de coupe de lame en bande selon la revendi- 
cation 1 , dans lequel ledit mecanisme d'entraTne- 
ment d'outil de coupe (6) comporte une came rota- 
tive (63) et des elements glissants (56, 57) qui sont is 
respectivement disposes sur lesdites parties d'ex- 
tremite libre desdites parties de bras (51 , 52) et cor- 
respondent a ladite came rotative (63). 

3. Appareil d'usinage de lame en bande qui est utilise 20 
pour couper et plier une lame en bande (1) 
comprenant : 

un mecanisme de pliage (72) qui plie une lame 
en bande (1), 25 
un outil de coupe de lame en bande (2) selon 
la revendication 1 . 

4. Appareil d'usinage de lame en bande selon la re- 
vendication 3, dans lequel ledit appareil comprend 30 
une paire desdits outils de coupe de lame en bande 
(2), lesdits outils de coupe de lame en bande sont 
positionnes de facon repartie sur des c6tes avant 

et arriere de man i ere a ce que des parties de coupe 
de la partie de lame qui est coupee par lesdites par- 35 
ties de coupe a onglet (M) soient inclinees de f agon 
opposee, et qu'au moins un outil avant desdits outils 
de coupe de lame en bande (2) soft place sur I'avant 
dudit mecanisme de pliage (72). 

40 

5. Appareil d'usinage de lame en bande selon la re- 
vendication 3, dans lequel ledit mecanisme de plia- 
ge (72) comporte une ouverture de type fente (76) 
au travers de laquelle la lame en bande (1 ) doit pas- 
ser, et un element mobile (78) qui presse laterale- 45 
ment la lame en bande (1 ) enfilee dans ladite ouver- 
ture (76) afin de plier la lame en bande (6). 

6. Appareil d'usinage de lame en bande selon la re- 
vendication 4, dans lequel ladite paire d'outils de so 
coupe de lame en bande (2) est positionnee de fa- 
con repartie sur les cotes avant et arriere dudit me- 
canisme de pliage (72). 

7. Appareil d'usinage de lame en bande selon la re- 55 
vendication 6, dans lequel un mecanisme de decou- 
page de jonction (71), qui applique un decoupage 

a la partie de renfort de lame en bande (1) afin de 



former une jonction dans la partie de renfort (12), 
est place sur I'arriere dudit outil de coupe de lame 
en bande (2) qui est place du cdte arriere. 

8. Appareil d'usinage de lame en bande selon la re- 
vendication 3, dans lequel ledit appareil comprend 
en outre un mecanisme d'entramement altematif 
(73) qui extrait et retracte la lame en bande (1 ) dans 
une direction anteroposterieure. 

9. Appareil d'usinage de lame en bande selon la re- 
vendication 8, dans lequel ledit appareil comprend 
en outre un mecanisme d'entrainement d'elevation 
(21) qui releve et abaisse ladite paire d'outils de 
coupe de lame en bande avant et arriere (2) par rap- 
port a un trajet de deplacement de la lame en bande 
(1) qui est extraite et retractee par ledit mecanisme 
d'entrainement altematif (73). 

10. Appareil d'usinage de lame en bande selon la re- 
vendication 9, dans lequel ledit mecanisme d'en- 
trainement d'elevation (73) a pourfonction de posi- 
tionner lesdites parties de coupe a onglet (M) de 
ladite paire d'outils de coupe de lame en bande 
avant et arriere (2) par rapport au trajet de depla- 
cement de la lame en bande (1 ), et pourfonction de 
positionner lesdites parties de coupe droite (S) des- 
dits outils de coupe de lame en bande (2). 

11. Appareil d'usinage de lame en bande selon la re- 
vendication 7, dans lequel une goulotte (75), qui re- 
couvre les pieces coupees de la lame en bande (1 ), 
est disposee en dessous dudit outil de coupe de la- 
me en bande (2) qui est place du cdte arriere, et 
ledit mecanisme de decoupage de jonction (71). 



9 



EP 0 962 273 B1 




EP0 962 273B1 




EP 0 962 273 B1 




12 



EP 0 962 273 B1 




13 



EP 0 962 273 B1 



Fig. 7 
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Fig. 14 B (prior art) 
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